A new rhodamine-type fluorescent dye having a functional long alkyl moiety (xanthene dye) was synthesized and their properties were investigated.
Introduction
It has been known that trace amounts of spiculisporic acid are contained as membranous constituents in microorganisms and lichens. From the recent completion of the high efficient production and the viewpoint of the utilization of amphipathic function of spiculisporic acid, present authors have studied on the applications for high-priced surfactants with safety and biodegradability1,2). In this report, a rhodamine-type dye was obtained from spiculisporic acid as a synthetic intermediate continueing to oligosoap-type fluorescent dyes3).
Experimental

Materials
Spiculisporic acid (4, 5-dicarboxy-4-pentadecanolide) was supplied from Iwata Chemical Co. Ltd. (Shizuoka), which was manufactured by the similar procedures of Tabuchi et al. 4): namely, Penicillium spiculisporum Lehman No 10-1 was incubated at 30C for 4 days using a reciprocal shaker in glucose monohydrate (110 g), NH4C1 (1. 0 g), KH2PO4 (1. 0 g), MgSO4.7 H2O (0. 5 g) and corn steep liquor (1 g) per liter of water, and spiculisporic acid was accumulated in a maximum yield of 110 culture broth under suitable cultural conditions. Spiculisporic acid anhydride was prepared by heating spiculisporic acid at 170-180C in a reduced pressure of 1,--2 mm torr. as shown in Fig. 1 . The resulting anhydride was purified by repeating recrystallization from hexane-ether.
Analytical results : spiculisporic acid (C17H2806) ; C, obsd. The resulting mixtures were cooled to 40C and poured into 5% aqueous sodium hydroxide solutions to give dye base (Iv) as precipitates.
The precipitates were repeatedly washed with water and were dried in vacuo. The reaction pathways are shown in Fig. 2 . The precipitates were analysed by means of thin layer chromatography (TLC) using the test plates of Wako silicagel 70(A) and the developing solvent of butanol : water (10 : 1). The precipitates were separated on the chromatogram ; Rf value, 0.41 (small pink spot), 0.72 (main reddish violet one), 0.96 (brown one, unreacted m-diethylaminophenol). Then, the precipitates were purified by means of column chromatography using Wako silica gel C-200 ; namely, methanol solutions of the precipitates were poured into the column and were eluted with benzene as the developing solvent.
The major fraction was identical with the chemical structure of IV from the elemental analysis, IR and NMR.
The yield was about 5%. The methanol solution of IV produced the color of reddish violet and absorbed 2max at 551 nm (6=11, 500), while the solution turned into a wine color (2max : 571 nm 6=24, 000) on the addition of drops of aqueous hydrochloric acid due to the occurence of a conjugated double bond (V). The color of V was different from brilliant red color of conventional rhodamine dyes. Absorption and fluorescence spectra of V are shown in Fig. 3 . On the other hand, dye base (w) has both Amax at 551 nm and fluorescence 2max at 565 nm (Fig. 4) . This would be attributed to the presence of the inner salt structure (Iv ') equilibrating with IV as illu- Nylon, wool and silk fibers were dyed in wine colors at 70-95C.
Cotton and poly vinyl acetal (vinylon) fibers did not dyed under the similar conditions.
The effect of the long alkyl chain of properties seemed to be expected.
3.4 Surface activity Aqueous dye (V) solutions exerted the remarkable actions for surface tension lowering as shown in Fig. 6 . Critical micelle concentration (cmc) was detectable as a break point in Fig. 6 , and was determined as 0.055% (8. 2 x 10-4 mol/l.) So, it was confirmed that V formed micelles in water. Furthermore, the equilibrium value of surface tension (renic) was 35. 1 mNim from the search of Fig. 6. 
Conclusion
Spiculisporic acid derivative having a rhodamine dye structure was newly prepared.
Such a surfaceactive fluorescent dye may be expected to have many applications as markers for biological and pHsensitive purpose, owing to the abosorption shifts dependent on the change of the microsurroundings. 5. 
